RA233 is a new derivative of pyrimido-pyrimidine and its effects on platelet behaviour in vitro are reported and a comparison is made with its analogue RA433. RA233 inhibited calcium-induced platelet aggregation in the Chandler tube and also in the modified turbidimetric system; it decreased platelet aggregation as assessed by the optical density fall in the turbidimetric system and reduced the total duration of platelet aggregation. Despite these changes in platelet activity the clotting-time was uninfluenced in this system. In the Chandler tube system, both RA233 and RA433 significantly prolonged the platelet aggregation time, whereas in the assessment of calcium-induced platelet aggregation using the turbidimetric system, RA233 significantly prolonged platelet aggregation time whereas RA433 did not; both RA233 and RA433 reduced significantly the optical density fall and reduced the duration of aggregation, which are presumptive measures of the degree of aggregation of platelets. RA233 proved to be a more potent inhibitor than RA433 of A.D.P.-induced platelet aggregation and of platelet retention by glass beads. Neither drug affected platelet disaggregation. RA233 and RA433 decreased the release of platelet factor 3 induced by kaolin, but there was no significant difference in their activity.
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RA233 is a new derivative of pyrimido-pyrimidine and its effects on platelet behaviour in vitro are reported and a comparison is made with its analogue RA433. RA233 inhibited calcium-induced platelet aggregation in the Chandler tube and also in the modified turbidimetric system; it decreased platelet aggregation as assessed by the optical density fall in the turbidimetric system and reduced the total duration of platelet aggregation. Despite these changes in platelet activity the clotting-time was uninfluenced in this system. In the Chandler tube system, both RA233 and RA433 significantly prolonged the platelet aggregation time, whereas in the assessment of calcium-induced platelet aggregation using the turbidimetric system, RA233 significantly prolonged platelet aggregation time whereas RA433 did not; both RA233 and RA433 reduced significantly the optical density fall and reduced the duration of aggregation, which are presumptive measures of the degree of aggregation of platelets. RA233 proved to be a more potent inhibitor than RA433 of A.D.P.-induced platelet aggregation and of platelet retention by glass beads. Neither drug affected platelet disaggregation. RA233 and RA433 decreased the release of platelet factor 3 induced by kaolin, but there was no significant difference in their activity. RA233 and RA433 were effective in inhibiting clot retraction of whole blood and of platelet-rich plasma. The addition of A.D.P. before recalcification partially corrected the inhibition in clot retraction induced by RA233, but not that by RA433. This observation suggests that RA233 may have a combined effect on thrombasthenin, the contractile protein of platelets, and possibly on the generation of energy required for clot retraction. The concentrations of RA233 and RA433 used in the experiments on clot retraction are, however, unlikely to be attained in man in vivo.
The results show that RA233 has-properties similar to dipyridamole and RA433 in altering platelet behaviour in vitro, but is significantly more potent when tested in some in-vitro models. RA233 is well absorbed by mouth and relatively non-toxic when administered to experimental animals (R. Kadatz, personal communication, 1969 Introduction Raised serum creatine kinase (C.K.) activities have been observed in 5 out of 60 patients with hyperlipoproteinaemia during treatment with clofibrate (Atromid-S), and severe myalgia and muscle stiffness developed in two patients (Langer and Levy, 1968) . Because of these complications it has been suggested that frequent determinations of C.K. should be made on all patients receiving this drug (Lancet, 1968) . Transient rise of serum aspartate aminotransferase (G.O.T.) and permanent depression of alkaline-phosphatase (A.P.) have been reported to occur during clofibrate administration (Oliver, 1962; Hellman et al., 1963) .
The purpose of this paper is to report a study in which the serum levels of these enzymes (C.K., G.O.T., and A.P.) were measured in normal men after six months' administration of clofibrate and in a comparable control population; in addition serial observations were made in a small group of patients with ischaemic heart disease.
Normal Men Subjects Studied
A primary prevention trial to determine whether reduction of raised serum lipids will lead to less ischaemic heart disease in normal men aged 30-59 years has been conducted in Edinburgh for the past four years (Oliver, 1968) ; dofibrate is being used to lower serum lipids. The trial includes the following groups: (1) men with serum cholesterol levels in the highest third of the cholesterol distribution-these are being treated with 1.6 g. clofibrate daily; (2) men with serum cholesterol levels in the highest third of the cholesterol distribution-these are being given small quantities of olive oil; and (3) men with serum cholesterol levels in the lowest third of the cholesterol distribution-these are being given olive oil.
The men included in this study are drawn from the normal blood donor population. Those with high serum cholesterol levels are randomly allocated to treatment or control groups (groups 1 and 2), and alternate men with low serum cholesterol levels are selected for group 3.
Clofibrate and olive oil are prepared in identical capsules. The design is such that "blindness" exists concerning serum cholesterol levels as well as treatment, and none of us or the technicians involved in this report had access to the code until the study was completed.
At present 4,000 men are participating in this trial. The basis for this report is a sample of men attending at their routine six-monthly clinical check, when a blood sample is customarily taken. Serum is separated, stored overnight at +40C., and analysed next morning.
Ischaemic Heart Disease Patients A small group of 15 patients (9 males and 6 females) with a history of angina or of previous myocardial infarction were followed serially for five months after we started treatment with clofibrate. Measurements were made twice before treatment and at one, three, and five months during treatment.
Methods Serum Creatine Kinase.-A modification (Smith, 1967 ) of a kinetic spectrophotometric method (Rosalki, 1967) Reitman and Frankel (1957) was used. The upper limit of normal for this method is 40 R.F. units/ml., the standard deviation at this level of activity being ± 3.5 R.F. units/ml. Serum Alkaline Phosph(,tase.-An AutoAnalyzer method with p-nitrophenyl phosphate as substrate (Morgenstern et al., 1965) was used. Standards were calibratved by a manual method (Kind and King, 1954) , results being expressed in King-Armstrong units; the upper limit of normal for this method is 13 K.A. units!100 ml., the one standard deviation for the method at this level of activity being ± 1-0 K.A. unit/100 ml. Serum Cholesterol. Muscle Pain.-Duing the last six months a careful inquiry was made of all men participating in the primary prevention trial about the possible occurrence of myalgia and muscle stiffness; none has been recorded. In addition, the incidence of leg pain was determined from data coded in 452 men who had received clofibrate (group 1) for a period of a year and contrasted with the pretreatment incidence; this showed no difference. There was also no difference between the incidence leg pain in these 452 men in group 1 and that in 449 men in group 2 also studied for a year.
Discussion
These findings indicate that mean C.K. activities, are not raised after six months' treatment with clofibrate. Similarly, mean activities of G.O.T. were unchanged; the lower A.P. levels confirm an earlier report (Hellman et al., 1963) .
It is of interest that the two men with the highest C.K. values-namely, 320 and 360 i.u./l.-were in the control group and that otherwise these findings might have been attributed to clofibrate therapy. Though we are unable to explain these findings, they accentuate the difficulties which may be encountered in the interpretation of C.K. results in ambulant individuals. These difficulties are partly due to the log-normal pattern of distribution of the results, and partly because average values of C.K. activity from outpatients tend to be about twice as high as those from inpatients (Griffiths, 1966 (1968) clearly showed in two of their patients that the rise in enzyme was dependent on the dosage of clofibrate used and occurred when doses of 2-4 g. daily were given, whereas in Edinburgh dosages of 1-6 g. daily were used in the normal men and 1.5 g. daily in the patients. We conclude that the absence of significant difference between the mean C.K. levels in the groups studied indicates that this is an uncommon complication of clofibrate treatment, but that our results do not exclude the possibility of rises occurring in a few individual patients.
No instance of myalgia has yet been recorded in the men participating in this trial, and we conclude that the myositic syndrome described by Langer and Levy (1968) is a rare accompaniment of clofibrate therapy.
The raised G.O.T. level seen in two of the patients followed sequentially confirms earlier reports. Though we have no explanation for these observations, it seems unlikely that they were due to a muscular syndrome as they were not accompanied by either a rise in C.K. level or any muscular symptoms.
Reduction in A.P. activity in serum has been reported in a serial analysis of enzyme changes in a smaller group of patients receiving clofibrate (Hellman et al., 1963) , though Konttinen and Paloheimo (1963) observed no change in levels of this enzyme. The cause of this change remains obscure; it should be taken into account during the clinical interpretation of alkaline phosphatase results in patients receiving clofibrate therapy.
